Due to the complexity of the transfusion process and the need for expertise during its development, this process requires skilled and trained professionals to achieve transfusion safety. Nursing professionals are directly involved in the care of patients submitted to blood transfusion (Silva et al., 2009). Teaching and training are essential for nursing staff members to improve the quality of health care and to acquire new knowledge and skills. Educational programs are considered as means for providing nurses with theoretical and technical information needed to acquire new skills and to continually improve nursing practice (Gray & Illingworth, 2013).
Significance:
Nurses have a central role in performing blood transfusions practice at pediatric units. Their skills and knowledge are crucial for transfusing blood safely and efficiently. Nursing professionals should be educated on current best practice and contemporary adverse events to impact patient care outcomes. So, children receiving blood transfusion require special care from nurses to ensure maximum nursing practice. Therefore, this study will be conducted to evaluate the effect of training program on nurses' competent practices towards children receiving blood transfusion.
Aim of the study:
The aim of this study was to evaluate the effect of training program on nurses' competent practice towards children receiving blood transfusion through:
-Assessing nurses' knowledge and practice regarding blood transfusion -Designing and implementing training program based on nurses' actual needs assessment about blood transfusion in children.
-Evaluating the effect of implemented training program on nurses' knowledge and practice toward care for children receiving blood transfusion.
Research Hypotheses : H1-Nurses will have satisfactory knowledge after implementation of the training program than preimplementation. H2-Nurses will have competent practice after implementation of the training program than pre-implementation. H3-There will be significant relation between nurses' knowledge, and practice scores and their personal data after implementation of the training program.
II. Subjects and Method
Research Design: A quasi-experimental design was used to conduct this study.
Settings:
The study was carried out in pediatric medicine department at Benha University Hospital, at Benha City. The department contains three pediatric medicine units with capacity of 51 beds.
Sample:
A convenient sample of 60 nurses who are working at the previously mentioned settings were included in the current study regardless their; age, gender, years of experience, qualification and if they having training courses regarding blood transfusion therapy. knowledge. It consisted of three parts related to; blood related concepts (12 questions), rules and policies for blood transfusion for children(16questions), and equipment used for blood transfusion for children ( 6 questions) . It was in the form of multiple choice and true/false questions, and consists of (34questions).
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Scoring system for knowledge:
One score was allocated for each correct answer and zero for incorrect answer. For each part, the scores of the items were summed up and the total divided by number of the items, giving a mean score for the part. These scores, were converted into a percent score and mean and standard deviations were computed. The nurses' knowledge was considered satisfactory if the percent scores equal to or more than 80% and unsatisfactory if scored less than80%
Tool (II): Observational Checklist:
It was adopted from Cowell, (2009) and de Mattia, (2016) and modified by the researchers to suit the Egyptian culture. It was used to assess actual nurses' practices regarding care of children receiving blood transfusion in relation to; the studied nurses' preparation skills prior to blood transfusion (11 items), cannulation or central venous access for children receiving blood transfusion (10 items), their practice related to suspected reactions and child monitoring after blood transfusion (8 items).With total practice scores of (29 items) Each nurse was observed during each procedure for three different times using nurses' observational check lists. The mean of the three observations was calculated and the mean was taken.
Scoring system for practice:
A score of one was given for compelete done and a score of zero was given for incomlete done/not done. For each part, the scores of the items were summed up and the total divided by number of the items, giving a mean score for the area. These scores were converted into a percent score and mean and standard deviations were computed. These scores were converted into a percent scores. The nurses' practice was considered competent if the percent scores is 80% or more and incompetent if scored less than 80%.
Tool (III): Training program:
The purpose of this program was to implement a training program for nurses on the topic of blood transfusion for children. The goal of this program was to educate nurses on blood transfusion related topics as; blood related concepts, rules and policies for blood transfusion for children, equipment used for blood transfusion for children.
It was designed in a simple Arabic language in the form of training program by the researchers based upon the actual needs assessment of nurses. It was also supplemented with information based on review of relevant literature (nursing textbooks, journals and internet resources) about blood transfusion for pediatric patients. Then the program was reviewed by a panel of experts before its implementation. An outcome indicator of nursing knowledge of current training blood transfusion educational program in the pediatric units has been established. Nursing knowledge and practice were evaluated prior to and following the implementation of the training program to assess its effect.
Tools validity and reliability:
The researcher reviewed the past, current regional and international related literatures which covering all aspects of the study using textbooks, articles, journal and scientific magazines. This helped the researcher to be acquainted with the research problem and be guided in developing the study tools. To measure content validity of the study tools, the researcher assure that items of the tools were adequately represent what are supposed to measure by presented it to five experts including one medical-surgical nursing, one pediatric medicine, and three of pediatric nursing field from the Faculty of Nursing Cairo, El-Menofia and Benha Universities, to test the content validity. Modifications of the tools were done according to the experts' judgment on clarity of sentences, appropriateness of content and sequence of items. The experts' agreed on the content but recommended minor language changes that would make the information clearer and more precise, the suggested changes were made. Internal consistency reliability of all items of the tools was assessed using Chronbach's Alpha test. It was 0.83 for structured interviewed questionnaires sheet and 0.86 for nurses' practices observation checklist.
Ethical considerations and human rights:
An official permission was obtained from directors of the previously mentioned settings before starting the study. The researchers obtained oral consent from the studied nurses to participate in the present study after informed them about the nature and purpose of the study. Strict confidentiality was ensured throughout the study process. All nurses were assured that their data was used for research purpose only and each one was informed of the right to withdraw from the study at any time without giving any cause.
Pilot study:
A pilot study was carried out on 6 nurses (10%) from the total number of them to assess the clarity and applicability of the study tools, as well as to estimate the time needed for data collection. Nurses in the pilot study were excluded from the actual study sample since some modifications were done.
Preparatory phase: Field work:
The field work was performed from the beginning of May, 2016 to the end of October, 2016 to collect data. The researchers were available three days per week (Saturday, Monday, and Tuesday) during morning and afternoon shifts. The program implementation was done through six months and nurses were divided into 12 small groups, each group contained 4-6 nurses. The structured interviewing questionnaire sheet was filled out by the nurse and observational checklists were collected by the researchers and the average time required for completion of each tool was around 20-25 minutes. The researchers observed the nurses' practice regarding blood transfusion during their actual practices with children; this part took about three weeks.
Every group had 9 sessions in this program; each session was variable and ranged between 30-45 minutes and conducted as 6 sessions for practice and 3 for theory. Each group was given the freedom to choose their optimal time for receiving the program whenever they have minimal workload. Each participant obtained a copy of the program booklet that included all the training materials. Each session usually started by a summary of what has been taught during the preceding sessions and the objectives of the new one. Giving praise and/or recognition to the interested nurses were used for motivation during program implementation.
The actual work started by meeting the nurses throughout the morning shift, each researcher first introduced herself to them and gave them a complete background about the study, its aim, then the pre-test format was distributed in order to collect the required data. The researchers were available for more clarification whenever needed. Then, the content of the program was designed based on the actual needs assessment of the studied nurses. Consequently, the subject content has been sequenced through theoretical and practical sessions that contained a practical demonstration to the targeted intervention from the researchers and re-demonstration from the studied nurses.
Methods of teaching that the researchers used were; modified lectures, demonstration and re-demonstration and group discussion. Suitable teaching aids were prepared and used especially for the program.
Statistical analysis:
Data entry was done using compatible personal computer. The Statistical Package for Social Sciences (SPSS version 20.0) was used. The content of each tool was coded, categorized and then analyzed. Data were presented using descriptive statistics in the form of frequencies and percentages for qualitative variables and means and standard deviations for quantitative variables. Quantitative continuous data were compared by using student t-test in case of comparisons between the mean scores of the studied group before and after implementation of the program.
The qualitative studied variables were compared using Chi-square test. Pearson correlation analysis used for assessment of the inter-relationships between the nurses' knowledge and practices about blood transfusion. A statistically significant difference was considered at P-value ≤0.05, and a highly statistically significant difference was considered at P-value ≤ 0.001.
III. Results
Table (1) illustrated nurses' personal data; it was observed that, the mean ages of them were 27.97±5.92 years and all of them were females. Regarding nurses' education, more than half of them (60%) had diploma in nursing, 25% were graduated from technical institute of nursing while 15% of them had bachelor degree in nursing science. Also, it was noticed that the majority of nurses (85%) had 5 to less than 10 years of experience in pediatric medicine units and 60% of them not attended any previous training courses regarding blood transfusion for children. Table ( 2) illustrated distribution of the studied nurses regarding their correct knowledge about blood. It was found that, there was a highly statistical significant difference (P<0.001) post-program implementation compared to pre-program implementation, where the majority of nurses (90%, 86.7%, 83%, 90%, 88% & 95%) had correct answers in relation to; components of blood, the most important blood groups in transfusion, diseases requiring blood transfusion, blood product which contains hemoglobin, blood product which contains coagulation factors and precautions before blood transferring from the blood bank to the unit, respectively. Table ( 3) revealed nurses' correct knowledge regarding rules and policies for blood transfusion for children pre/post-program implementation. It was found that there was a highly statistically significant difference (P <0.000) before and after the program, where the majority of nurses had correct knowledge after the program implementation related to all items of knowledge. Table ( 4) revealed that, there was a highly statistical significant difference (P<0.001) between nurses' correct knowledge regarding equipment used for blood transfusion for children during pre/post-program implementation, where the majority of them had correct knowledge after implementation of the program compared to before.
Figure (1) demonstrated distribution of the studied nurses regarding their total knowledge regarding blood transfusion for children pre/post-program implementation. It was clarified that, before implementation of the program 88.8% of the studied nurses have unsatisfactory knowledge compared to after implementation of the program, whereas, the majority of them (90%) had satisfactory knowledge. Table ( 5) revealed the relation between nurses' knowledge regarding blood transfusion for children and their personal characteristics post-program implementation. It was revealed that, there was a statistical significant relation between total nurses' knowledge scores and their personal data.
Table (6) viewed nurses' practice regarding blood transfusion for children pre/post-program implementation. It was found that, there was a statistical significant difference between before and after the program where the majority of nurses had complete done practice after the program implementation related to all steps of blood transfusion for children. Table (7) illustrated nurses' practice regarding cannulation or central venous access for children receiving blood transfusion pre/post-program implementation. It was found that, there were highly statistically significant differences (P<0.000) between pre/post program implementation where all of nurses (100%) after program implementation completely done steps about: cannulate the child and ensure its patency, secure with nonallergic tape or IV dressing, adjust infusion rate for transfusion completion within a 1-1½ hour period unless ordered and observe transfusion form left with unit of blood during transfusion.
Table (8)
showed nurses' practice regarding suspected reactions and child monitoring after blood transfusion where, there was a statistically significant difference (P<0.001) between pre/post-program implementation as the majority of the studied nurses had complete done practice after implementation of the program. Figure ( 2) revealed distribution of the studied nurses regarding their total practice scores towards children receiving blood transfusion pre/post-program implementation. It was revealed that 88.8% of the studied nurses had incompetent practices before implementation of the program compared to after implementation of the program, where 87.5% of them had competent practices. 
IV. Discussion
Blood transfusion for children is a potentially hazardous procedure. Stringent procedures must be followed to ensure that the correct blood is given and that any adverse reactions are dealt with promptly and efficiently practice. Blood transfusion should only be given when the clinical benefits to the child outweigh the potential risks (World Health Organization, 2016 ).
The present study was focused on assessing nurses' knowledge and practice about nursing care provided to children receiving blood transfusion, and to design, implement and evaluate the training program for those nurses based on the actual nurses' needs and relevant literatures. The study involved 60 nurses working in pediatric medicine departments at Benha University Hospital. They were mostly young age, with more than half holding a diploma of nursing school.
The finding of the current study revealed that, only about one third of the studied nurses in the pediatric units had received training courses related to blood transfusion. This along with their young age and lower level of nursing qualification is expected to have an impact on their knowledge and practice which were revealed to be very low at the pre-program phase. In the same line with the present study finding In order to design a training program for improving nurses' knowledge and practice regarding nursing care provided to children receiving blood transfusion, it was mandatory to assess their baseline knowledge and practice. The results of the present study revealed that nurses' knowledge before the program was generally unsatisfactory. This was quite clear regarding their knowledge about blood product which contains coagulation factor, blood product which contains hemoglobin for providing cells with oxygen and components of blood. The present study findings were supported by Reza et al., (2009) and Hijji et al., (2012a) who found that the majority of nurses' knowledge was inadequate regarding blood and its components which inturn prevent them from providing competent nursing care during transfusion procedure. Moreover, Kabinda et al., (2014) reported that training and education are essential for all staff involved in the transfusion procedure and as it minimize transfusion errors.
The present study has also revealed that nurses' knowledge about child's identification, maintaining written consent, the equipment used for transfusing blood components and products, signs and symptoms of transfusion reactions and rules and policies related to blood transfusion were unsatisfactory in the pre-program phase, but it improved significantly in the post-program implementation phase, this applied to all related areas of knowledge. On the same line Hijji et al., (2012b) found that nurses' knowledge regarding proper methods of blood and its components transfusion are deficits of all aspects of blood transfusion.
On the other hand, the current study assessed nurses' practice toward caring for children receiving blood transfusion. The study findings demonstrated very low levels of competent practice among them before implementation of the program. This was particularly evident in crucial tasks such as preparation skills prior blood transfusion, cannulation or central venous access, preparation skills prior to blood transfusion for children, nursing actions for all suspected reactions during blood transfusion for children and children monitoring after blood transfusion Overall, none of the nurses had adequate total practice at the preprogram phase. The minority of nurses had competent total practice at pre-program implementation. This deficient practice revealed among the present study nurses before implementation of the program is certainly linked to the previously mentioned low level of satisfactory knowledge among them. Both together, deficient knowledge and practice would certainly have a negative impact on the quality of nursing care provided by the studied nurses. As emphasized by Hijji, et al., (2010) who have also mentioned that the poor blood transfusion practice is likely to play a role in the morbidity and mortality of patients who receive blood transfusion. So that, there is a need for blood transfusion policy and current practical guidelines.
Overall, the present study revealed that the training program about blood transfusion was effective in achieving better knowledge and practice among studied nurses. This effect was further confirmed by multivariate analysis, which has revealed that program attendance was the strongest statistically significant positive independent predictor of nurses' knowledge and practice scores at the post training. These findings was supported by Khalil et al., (2013) who revealed in their study that continued nursing education programs for nurses increase their knowledge and practice where there was an improvement in nurses' practice after the attendance continuing nursing education sessions.
However, the retention of knowledge in the current study was higher among more experienced nurses. Meanwhile, the retention of practice scores was higher among diploma nurses. Therefore, the training program was successful in improving nurses' knowledge and practice, which could be attributed to the structure, content and process of the program. As highlighted by British Committee for Standards in Haematology (2012) the primary responsibility of the nurse educator is to build quality program on the existing knowledge and practice and to translate their teaching needs into systematic learning experience. Learning in nursing must be relived to the goal and objectives of the program.
III. Conclusion
Based on results of the present study, after implementation of the training program nurses had satisfactory knowledge and competent practice, than before implementation, regarding blood transfusion for children. As well as, there was a statistically significant relation between nurses' knowledge and practices scores with their age, qualifications and years of experience pre and post program implementation.
V. Recommendations
Based on results of the present study, it can be recommended that ; The developed program should be applied and repeated again every 6 months in the same study settings and adopted in other similar settings with required modifications, provision of continuing education programs on regular basis is suggested in order to refresh and update nurses' knowledge, as well as reinforce proper practices related to blood transfusion in pediatric units, continuous supervision and evaluation for nurses is needed to determine any defect related to knowledge or practices, Policies and strategies for hospital related to blood transfusion must be setting, applied and placed in a well visible place at the hospital as well as at the pediatric units.
Limitation of the study: Overcrowded work area
